Nutritional emphysema in the rat. Influence of protein depletion and impaired lung growth.
Emphysema is produced by severe food restriction in rats and is postulated to result from depletion of lung connective tissue. We studied (1) whether total dietary protein depletion worsens nutritional emphysema, and (2) whether the reduced content of lung connective tissue in nutritional emphysema results from lack of accumulation caused by impaired lung growth or by a net loss from the lung. Lewis rats weighing 200 g were restricted to one third food intake with or without protein for 6 wk. Lungs were assessed by morphometry, pressure-volume (P-V) measurements, and content of collagen and elastin. Emphysema was found by morphometry (but not by P-V measurements) in food-restricted rats, and contrary to expectation, emphysema was less severe in those depleted of protein. Collagen and elastin content were reduced in emphysematous lungs; however, the levels were not below those found prior to nutritional intervention, suggesting that lack of growth, not depletion, accounts for the reduced content.